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A NOTE ON THE CONSTRUCTION OF CERTAIN BIB 
DESIGNS 
R.N. MOHAN 
B -73 Vi/cram University Hostel, Vikra;m University . Ujjain (MI?) Pin 456020, India 
In this note a method of construction of certain combinatorial designs is defined. This gives 
the solution of (121, 132, 60, 55, 27) which is marked as unknown by Kageyama [l]. 
1. 





01 = v2, @J, = v2+ 3, rl = r(v + l), k, = RI, A, = r+ Au when the BIB design 
parameters . 
v=b=nr+l, r=k=nh+l, A where ZJ is a prime exists. 
be the incidence matrix of the design (1.2) and w be the permutation of 
the rows R,, R2,. . . , K, of this matrix A, defined by VRi = RiAl (mod ZJ). Then 
Ai=mi-‘A where i=l,2 ,..., v. Let qj wherej=1,2 ,..., u, be the o rows of 
Ai. U;lj denotes that o copies of the YOW U,j arranged one upon the other to form 
v x v array. Then the array 
gives the design (1.1). 
The values of II,, b,, rl, k, are obvious. For A, consider any two distinct row:-, sE 
the same row in the above structure. Any two rows of ay,i i = 1,2,. . . , u have row 
intersection r. Any two rows of U~,i, ay,j l l l i # i and i, i = 1, 2, . . . , v have row 
intersection A. Any two distinct rows of Al, A 1, . . . , A, have row intersection VA. 
so Al= r+ uh. Similarly in the other rows. Now considering any two rows of 
different rows of the above structure and by the similar argument we can prove 
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that A, = r + uh. This is an affine I_C resolvable design where m = U, p = r, t = u + 1, 
q, = Au, q2 = r2. 
2. Bhrsbrative exampk 
Example 2.1. When n = 1 and h = 1 in the series (1.2), we get the BIBD (3,2,1) 
with which we can construct the affine cr. resolvable BIB design (9,12,8,6,5) as 
follows: 
Let A be the incidence matrix of BIBD (3,2,1). From the notation given above 
A,= 
110 011 101 
101 , A2= 110 , As= 011 
011 101 110 
a11 = 100, al2 = 101, a13=Oll. 
The incidence matrix of (9,12,8,6,5) is given by 
110 I 110 Ill0 ; 110 
I 
a:, : A1 I A1 : A1 
110 I 101 I 101 ! 101 
110 ; 011 ; 011 ;011 
, I .___________r-____~_-___1--------_----:_~~~~~_~~~~~ 
I 
101 ; 110 IO11 ; 101 
3 : 
Q12 ; A, / A2 ; A3 
101 I 101 i 110 jo11 
101 ; 011 ; 101 ; 110 
I 
.-mm_______ 4-m -m-B ----..- ; ______ s-m_. _-; -_m--- e -em-. 
011 ; 110 ; 101 !Oll 
3 ! 
Q13 ; A, ; A3 ! A2 
011 i lo! i 011 ; 110 
011 IO11 : 110 ; 101 
Example 2.2. When n = 2, A = 1 in the series (1.2) we get the BIBD (7,3,1) from 
which we obtain (49,56,24,21,10). 
Example 2.3. When n = 2, A = 2 in the series (1.2) we get the BIBD (11, 5,2) and 
iron; which we obtain (12 1, 132, 60, 55, 27) and the complement of this gives 
( 121, 132, 72, 66, 39) which are marked as unknown in Kaygeyama [l]. 
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